We report the growth of high quality Bi 2−x Sb x Te 3−y Se y ultrathin nanoplates (BSTSNPs) on an electrically insulating fluorophlogopite mica substrate using a catalyst- 
An ultrathin film growth of 3D-TI materials has the potential to give an extremely idealistic condition for realizing dominant surface-transport relative to the bulk [7] [8] [9] [10] [11] . In the case of ultrathin 3D-TI materials, the number of point defects can be significantly with a high gas flow rate (∼ 200 sccm), and subsequently a thin film grew at 10 2 Pa ( Fig. 1   (b) ). The separation of nucleation from other subsequent growth processes was essential for obtaining single crystalline NPs. During the growth process, the thickness was accurately controlled. It is noted 20 -30 % variation of the thickness was observed along the scanned line of the AFM measurements with thicker part being closer to the edge of NP. In the step1, the size of NPs generally became large with an increase in thickness 16 . In order to control the thickness of NP, 10 2 Pa of Ar gas pressure was chosen for the growth condition of NPs (step2), since the two-step vapor phase crystal growth was found to be suitable for achieving high quality NPs. In the step2, the nucleation continues on a substrate during an entire growth period under a high flow rate (∼200 sccm), and the diffusion of the flux is larger than the migration rate of adatoms at the growth site. As a result, NPs grew eventually to their larger sizes starting from different seeds, with highly controlled thickness during the growth process ( Fig. 1 (h) ) 16 . Under a low gas flow rate (∼ 60 sccm), on the other hand, a dynamic balance between diffusion and migration of the evaporated molecules was maintained during the growth. Due to the high morphological anisotropy of BSTS crystals 7 , growth in the lateral direction was preferred. Accordingly, the high anisotropy observed in the growth process of BSTS was effective for controlling the size and thickness of ultrathin NPs ( By employing the fast Fourier-transformation, the oscillation frequencies were evaluated as shown in Figs. 3 (g) and (j). The oscillations in R xx (B) can be described by
where F is the oscillation frequency and 2πγ is the phase factor 
